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SUMMARY 


Noise measurements of a stoppable X-Wlng rotor system models tested in the Ames 
40- by 80-Foot Wind Tunnel, are summarized. Performance, control system stability, 
and noise of the model were investigated at various forward speeds, tip speeds, col- 
lective blade angles, jet blowing velocities, and model attack angles. The model was 
tested in the rotating wing helicopter configuration, in the fixed wing configuration, 
and in wing configurations between the two. Noise data obtained in the helicopter 
configuration at the two highest tip speeds (Mach 0,44 and 0,47) and at wind tunnel 
speeds below 140 knots are reported. Test configuration and performance information 
are included. Fixed wing, low rotor tip speed, and high forward speed cases are 
excluded because the background noise exceeded the model noise under those conditions. 
General acoustic measurements (dB, dBA, and PNdB) at six microphone locations are 
presented for all conditions under which the background noise was below the model 
noise. More specific measurements (1 /3-octave and blade passage frequency harmonic 
levels) are presented for selected conditions. Graphs of dBA and 1 /3-octave spectra, 
which show the noise trends as functions of operating condition, are included. The 
noise depends mainly on the jet blowing velocity. The noise levels were highest at 
moderate jet blowing velocities, less at the highest velocity, and lowest with no 
blowing at all. 


SYMBOLS 


A coefficient in background noise curve fit 

B coefficient in background noise curve fit 

CLR/a rotor lift coefficient, L/p(nR)^ S 
CPR/o rotor power coefficient, P/p(fiR)^ S 

CXR/a rotor force in x direction, -D/p(J2R)^ S (positive forward) 
c sound speed, m/sec 

c mean chord, m 

D drag , N 

dB sound pressure level, 20 log (^|^g/^ref^ 

dBAC A-weighted dB with background correction 
dBAU A-weighted dB without background correction 
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dBB background sound pressure level, 20 log ) 

dBC sound pressure level with background correction 
dBU sound pressure level without background correction 

L lift, N 

M tunnel Mach number, V/c 

advanclng-tip Mach number, (1 + p)Mj.^p 

“slot number, 

tip Mach munber, i^R/c 
N number of blades 

P rotor power, W 

PNdBC perceived noise level with background correction 
PNdBU perceived noise level without background correction 
P^^£ reference pressure (0.00002 N/m^) 

^rms root-mean-square sound pressure, N/m^ 

R rotor radius, m 

r distance from rotor hub, m 

S reference area, NcR 

V wind tunnel speed, knots or m/sec 

^slot blowing velocity, m/sec 

X direction upstream from hub, m 

y direction left from hub, looking upstream, m 

z direction up from hub, m 

a angle of rotor shaft from vertical, positive pitch up, deg 

0 blade pitch angle, deg 

U advance ratio, V/i^R 

p air density, kg/m^ 

a solidity, S/ttR" 

angle below rotor plane, tan"^-z/r), deg 




azimuth angle from downstream, tan'H-y/-x) , deg 
rotor rotational speed, rad /sec 
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INTRODUCTIN 


The lifting capacity of the rotor on the retreating side of the rotor disk limits 
the maximum speed of the helicopter in forward flight. In previous attempts to solve 
this problem and thus increase forward speed, counter-rotating rotors, tilting 
rotors, and compound helicopters with nonrotating wings have been used with limited 
success. 

The X-Wing model, shown in figure 1, has a stoppable rotor. Four blades rotate 
like those of a helicopter for hover and low speed flight but they can be stopped 
and used as two oblique wings for high speed forward flight. The X-Wing airfoil, 
shown in figure 1 , is used as a rotor or as a wing, with the lift producing airflow 
going either direction over the airfoil. This dual direction airflow is possible 
because the cambered elliptic airfoil has upper surface blowing at both the leading 
and trailing edges. Compressed air is ducted through the airfoil and blown over the 
trailing edge to produce controllable lift by the Coanda effect; this technique, 
described by Cheeseman (ref. 1), is also known as circulation control. A more 
detailed description of the X-Wing aircraft is given in reference 2. 

X-Wing noise may be expected to differ from conventional helicopter ’•otor noibe. 
First, the use of circulation control achieves good rotor performance while the rotor 
is operating at low tip speeds. Lowering the tip speed reduces noise from all of the 
conventional source? and. reduces the convective amplification factor. Second, circu- 
lation control introduces several new sources of noise: all of the noise sources 

associated with the jet blowing, turbulent mixing, shear-layer instabilities, and 
nozzle lip noise, which add to the broadband noise. 


EXPERIMENT 


Model 

The X-Wing model (fig. 1) consists of a 7-6-m diameter rotor above a streamlined 
fuselage mounted on three struts in the wind tunnel. An electric motor inside the 
fuselage powers the rotating shaft. During hover and low speed flight, the four 
blades rotate as they would on a conventional helicopter; however, during high speed 
flight, the configuration of the four rotor blades is changed, and they are used as 
two fixed, oblique wings that cross at the center of the fuselage. The cambered 
elliptic airfoils (fig. 2) provide lift in all configurations; slots on both edges of 
the top surfaces of the airfoils allow jets to provide circulation control. Air for 
circulation control was supplied by two compressors located below the wind tunnel 
floor. This air was ducted through the floor, up a strut, through the model to the 
rotor hub, and thence to the rotor wing. Valves at the hub control the air distribu- 
tion to produce controlled jet blowing at the trailing edge slot of each airfoil. 

The report by Ballard et al. (ref. 3) contains a more detailed description of the 
model. 
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Acoustic Equipment 


Acoustic data were acquired with six 1.3-cm condenser microphones equipped with 
nose cones to reduce airflow noise on the microphones. Figure 3 and table 1 show the 
locations of the six microphones. Four microphones were located upstream of the 
model, and two microphones were located close to the model. Detailed measurements 
are shown in the figures and appendixes for the microphones circled in figure 3. 
Signal conditioners powered the microphones and controlled the gain of the acoustic 
signal. A lA^track FM tape recorder, running at 15 ips to give a bandwidth of 
10 kHz, was used to record the acoustic signals. The signals were monitored befor"? 
and after recording with a dual-channel oscilloscope and narrow-band analyser. 

Figure 4 is a schematic of the data acquisition system. 


Test 

The performance, control system capabilities, and noise of the X-Wing model were 
measured in the Ames 40- by 80-Foot Wind Tunnel. The model was tested for changes 
with the following parameters: forward speed, tip speed, lift coefficient, jet pres- 

sure ratio, and model attack angle. Testing included the rotating and fixed wing 
configurations and transitions between the two. A more detailed description of the 
test is in reference 3. 

During each steady condition, a 30-sec sample of acoustic data was recorded for 
later analysis. To assure a maximum signal-to-noise ratio, the gain of the acoustic 
signal was adjusted in 10-dB intervals. All of the microphones were calibrated each 
day with a 124-dB, 250-Hz signal from a pistonphone. Background wind tunnel noise 
was recorded at 60, 90, 120, and 180 knots while the model was installed in the wind 
tunnel without rotors. 


Acoustic Data Reduction 


The acoustic data were initially reduced and analyzed off-line on a minicomputer. 
The recorded data were played back through an anti-aliasing filter and digitized to 
go into the minicomputer. The minicomputer generated 1 /3-octave spectra from 1-Hz 
spectra in the range of 10 to 1000 Hz and from 10-Hz spectra in the range of 1 to 
10 kHz. From the 1/3-octave spectra, the minicomputer computed dB, dBA, and PNdB. 

The first 10 blade passage harmonics were computed from the 1-Hz, narrow-band spectra. 
The computed acoustic data were transferred into a computer with the data base con- 
taining all of the test parameters measured. Background noise corrections were made 
to the 1/3-octave spectra. The background noise measurements were fitted to a linear 
regression of the form 

dBB ^ A + B * log(V) 

and subtracted from the measured spectra on a power basis for each 1/3 octave. 


dBC = 10 log[10 


(dBU/io) 


^Q(dBB/io)j 


Graphs and tables were constructed from this larger data base. A flow chart of the 
equipment used for data reduction is shown in figure 5. 
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RESULTS 


General results for the X-Wing measurements when the model noise was above the 
background noise are presented in appendix A. Configuration parameters, performance 
measurements, and the global acoustic measurements (corrected and uncorrected dB, 
dBA, and PNdB) are shown for all of the microphones. The data shown are from rotati^ig 
rotor configurations with forward speeds of 60, 90, 120, and 140 knots. At higher 
wind speeds and for the fixed wing configuration, the measured noise was 3 dB or less 
above the background noise. At this level the measurements become uncertain, so only 
a few representative ones are included. 

The general trends in the global data are shown in figures 6 through 9. Data 
from microphone 3, upstream of the rotor, and from microphone 6, under the rotor, are 
plotted in the figures. The uncorrected dBA is shown as a function of jet blowing 
Mach number in figure 6, Data from wind tunnel speeds of 60, 90, and 120 knots are 
shown. The data were collected from configurations with rotor angles of attack from 
-4® to 4®, with blade collective pitch of -3® to 3®, and at a tip Mach number of 0.47. 
The noise level is insensitive to rotor angle of attack, and is lowest with no jet 
blowing, increases with jet blowing to a maximum at about Mach 0.7, and then decreases 
with increased subsonic blowing. Figure 7 displays uncorrected <iBA as a function of 
tunnel wind speed for microphones 3 and 6. With jet blowing, the noise level is con- 
stant below 90 knots and increases above 90 knots. Without blowing, the noise level 
increases with forward speed within the entire range of 60 to 180 knots. Figures 8 
and 9 show the uncorrected dBA as a function of rotor lift coefficient at 60 knots. 

The rotor lift is a function of jet blowing, collective pitch, and shaft angle. Data 
are grouped by constant collective pitch setting in figure 8 and by constant jet blow- 
ing velocity in figure 9. The collective pitch does not show any correlation with the 
noise levels for the range tested; however, the jet blowing does correlate with the 
noise levels, giving the highest noise levels at a Mach number of 0.54 for the slotted 
jet. 


Appendix B presents more detailed acoustic data for selected data points. These 
data are for various wind speeds, jet blowing velocities, and angles of attack; the 
data are from microphones 3 and 6. The table in appendix B shows 1/3-octave spectra, 
1/3-octave spectra corrected for background noise, and the first 10 blade passage 
harmonic sound levels. 

The background noise used for corrections on microphones 3 and 6 is presented in 
appendix C. In each 1/3-octave frequency, the background noise was fitted to a curve 
of the form 

dB = A -H B * log(V) 

The curve fits are excellent above 250 Hz. At lower frequencies, the fit is not as 
good because the spectrum is dominated by the rotational noise of the tunnel drive 
system; the frequency, as well as the amplitude, increases as the tunnel velocity 
increases. This ill fit is of no consequence, because at low frequencies the rotor's 
rotational harmonics dominate, and they are of higher amplitude than the background 
noise. 

Figure 10 shows 1/3-octave spectra as functions of jet Mach number. Data for 
microphones 3 and 6 are shown for wind tunnel speeds of 60, 90, and 120 knots and for 
angles of attack of 0® and 4®. The curves show the background noise and the measured 
noise from the model with jet Mach numbers of 0.0, 0.54, and 0.76. In all cases and 
throughout the frequency range, model noise levels with jet blowing for circulation 
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control exceed noise levels without jet bloving. The tones from the air compressor 
increased the level as much as 15 dB at th^ 3125-Hz and 6300-Hz 1/3-octave levels 
where the compressor blade harmonics exist . Noise levels are highest throughout the 
entire frequency range for the intermedia^ e jet Mach number of 0.54. 

Figure 11 shows the 1/3-octave spectra as functions of rotor angle of attack. 

Each figure displays the 1/3-octave spectra at angles of attack of 4®, 0®, and either 
-2*" or -4° at a fixed wind tunnel speed and jet blowing Mach number. Spectra are 
shown foi wind tunnel speeds of 60 or 120 knots and for jet Mach numbers of 0.0, 0.54, 
and J*76. The angle of attack has little effect on the noise spectra except at one 
condition: at 60 knots with no jet blowing, the -4® angle of attack has higher noise 
levels in the mid-frequency range. 


CONCLUDING REMARKS 


Noise measurements were made on a 7. 6-m-diameter model X-Wing rotor in the Ames 
40- by 80-Foot Wind Tunnel. General noise measurements (dB, dBA, and PNdB for uncor- 
rected and background corrected noise) at all microphone locations and specific 
noise measurements (blade-passage harmonic spectra and uncorrected and background 
corrected 1/3-octave spectra) for two representative microphones are presented. With 
the model in the fixed wing configuration or at forward speeds above 120 knots, the 
model noise was below the background tunnel noise. X-Wing noise depended mainly on 
the jet blowing. Noise levels were lowest without any jet blowing, highest with some 
jet blowing, and intermediate with high subsonic jet blowing. Collective blade pitch 
changes had little effect on the noise for the range tested, namely -3® to 3®. Noise 
levels remained constant with changes in angle of attack in the range of 4® to -4® 
and increased with increased forward speed. 

The X-Wing rotor has the potential of being quieter than conventional rotors; 
according to Mosher (ref. 4), its noise levels are less than those of a modern heli- 
copter at moderate and high forward speed. 


Ames Research Center 

National Aeronautics and Space Administration 
Moffett Field, California 94035, November 1982 
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APPENDIX A 


GENERAL ACOUSTIC AND PERFORMANCE PARAMETERS 
SYMBOLS 


ALPHA 

model pitch, positive up. deg 

CLR 

voter lift coefficient 

CPR 

rotor power coefficient 

CXR 

rotor propulsive force coefficient 

DBAC 

dBA corrected for background noise 

DBAU 

dBA uncorrected for background noise 

DBC 

dB corrected for background noise 

DBU 

dB uncorrected for background noise 

MAT 

advancing tip Mach number 

MSLOT 

blowing slot Mach number 

MTIP 

rotor tip Mach number 

MTUN 

tunnel Mach number 

MU 

advance ratio 

PNDBC 

PNdB corrected for background noise 

PNDBU 

PNdB uncorrected for background noise 

THETA 

collective pitch 

VELOCITY 

tunnel velocity, knots 

VSLOT 

blowing slot velocity, m/sec 

VTIP 

rotor tip velocity, m/sec 
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79. 1 

91.5 

91.4 

20.0 

65.6 

84.6 

82.2 

7b. 7 

2‘^.J 

83.1 

82.6 

00.5 

60.1 

Jl.6 

90. V 

90.7 

94.4 

94.3 

40.0 

80.5 

77.0 

92.1 

91.6 

i>0. J 

100.6 

100.6 

101. 0 

101.0 

63.0 

96 . ^ 

96. 1 

98.3 

98.2 

80.0 

90.0 

97.9 

101.2 

101.1 

100.0 

iOl.3 

101.2 

90.7 

90.5 

12'i.C 

101.6 

10 0.9 

103.6 

103.2 

16).''* 

99.6 

^9.. 5 

103.5 

103.5 

^00. 0 

90.8 

98.7 

101.5 

101.4 

2S0.0 

96 . 8 

96.6 

97.4 

97.2 

i 1*^.0 

96.4 

98. 3 

97.2 

97. J 

4 0). 0 

97. 1 

96,9 

97.2 

96.9 

;>oo.o 

97. b 

9 7.6 

96.4 

96.1 

6 3 0.0 

97.1 

•^5.6 

96.1 

95.8 

6 C 0 . 'y 

96. 7 

96. 5 

96.0 

95.9 

1001). : 

96.2 

'^6. 1 

95.1 

95.0 

12 50. * 

95.0 

95. 7 

96.6 

9o.6 

16 O-^.O 

94. 

94. 1 

95,4 

95.3 

2000.0 

94.2 

94. 1 

97.5 

97.5 

2 0 0 . V 

9».to 

93.7 

90.5 

90.5 

;5l 50.'' 

9b ,4 

98.4 

1U0,9 

100.9 

40 'j'O . *> 

b7.9 

H7.8 

93,0 

93.7 

5 0 jo.r: 

80. b 

oh. 7 

96.6 

9o.6 

to :: CO . 0 

92.5 

92.5 

99,4 

99.4 

HO 00.0 

79.9 

79.4 

91.4 

91.2 


bL Ai^L 

- ^SSAir 

NICRLFncVir 3 

MICROPHONE 

hAKMC‘'irS 

1 

9y , ^ 

94.2 

2 

191.3 

102.2 

3 

9<,.2 

100.3 

4 

lU to . 2 

93.0 

5 

9 H , 9 

102.7 

7 

9t .6 

101.6 

7 

8 7.0 

91.4 

0 

8 5.5 

91.5 

9 

89,3 

05.9 

1C 

7c. 0 

07.1 
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KUN 

2A 

1/3 DCTAVF 
CeNTEP 
fULUbCMCe 

10.0 

12.5 

20. D 

25.0 

31.5 

40.0 

50.0 

63.0 

ao.c 

100.0 

125.0 

160.0 
200.0 
250. C 

315.0 
40C.0 
5C0.0 

630.0 

8 00.0 

1000.0 
12 50.0 
itoo. : 
2000.0 
2500.: 

31 50.0 
40 CO. 0 

5000.0 
OiCO.O 
oOCO. 0 


Ui. Anf 
•' AiS AOf 
<ii* 1C 5 


POINT 

4 


VELOCITV 

60.5 


MICKOFHUNC 3 
UNCCftRfcCTEO 

72.6 

75.6 

77.2 
78.9 

90.2 

96.7 

62.5 

96.5 

90.6 

99.6 

96.8 

94.7 

94.2 
96.1 

93.0 

93.9 

92.9 

92.5 

92.1 

91.5 

90.5 
92.1 
9j. 7 

69.5 

67.9 
64. 7 
dl.O 
7b. I 

76.5 

75.3 


MJCKLf»rtuNC 3 



ORIGINAL P/ 


ACOUSTIC OAfA 

OF POOR QUALITY 

ALPHA 

CLP 

NSLOT 

0.0 

-0. 01019 

0«0« 

3 

MICRUPHDME 

6 

COHKECTEJ? 

UNtORRECTLO COflRtClEO 

66.8 

77.9 

75.5 

75.1 

73.0 

64.5 

72.0 

85.5 

85.2 

56. 1 

83.9 

80.8 

90.1 

87.8 

87.3 

96.7 

93.4 

93.3 

60.5 

86.1 

84.9 

96.4 

97,0 

96.9 

90.3 

90.5 

69.9 

99.5 

99.0 

98.8 

96.5 

97.2 

96.8 

89.0 

93.6 

84.3 

93.9 

96,7 

96.5 

95.9 

96.9 

96.6 

92.4 

93.3 

92.6 

93.6 

93,0 

92.4 

92.2 

94,0 

93.4 

91,6 

94.6 

9<*.l 

61.1 

92,3 

91.6 

90.9 

91.7 

91.3 

90. 1 

91,5 

94.2 

91.6 

91,4 

91.2 

90.4 

90.2 

89.9 

39.3 

90.6 

90.6 

H7.7 

89. 4 

89.2 

34.3 

85.9 

85.3 

60.3 

85, d 

85.1 

76.8 

85.2 

84.7 

75,1 

85,5 

84.9 

73.5 

88.1 

87.7 

3 

MlCRLPHUNt i 

; 


1 

9 1.5 

2 

^ 7*0 


9^^. 1 

4 

95.7 

r, 

V 

9C .7 

6 

92, 'T 

7 

94 *o 

c 

9V.-.3 


u . 7 

10 

79. c; 


93.8 

97.0 

96.6 

94.0 

87.1 

99.4 
91.0 
8*».6 

83.6 

61.4 
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X>m 1NG ACOuSfIC DATA 


ORIGi.\'AL PAL:, j 

OE POOR QUALITY 


kUN 

POINT VttOCITV 

alpha 

CLR 

MSlOT 


7 59.9 

0.0 

0.02896 

0.S42 

1/3 UCT&VF 
CFNTFH 

NlCKLPhUNE 

3 

MICROPHONE 

6 

fkewufncf 

U:^aiKA(;CTet) 

cokkectfo 

ONCORRECTEO 

CORRELTEO 

10.0 

81.3 

H0.9 

89,8 

89.7 

12. *» 

dl.O 

80.9 

87,2 

87.1 

16.0 

87.2 

86.9 

92.9 

92 -»9 

20.0 

88.0 

87.5 

88.3 

87,5 

25.0 

81.5 

80.7 

91.2 

91,0 

31.5 

87.1 

86. 7 

95.3 

95,2 

40.0 

84.8 

8 3.8 

92.0 

91.7 

51,0 

93.9 

93.7 

99,9 

99,9 

63,0 

89.2 

88.5 

96.3 

96,1 

dO.O 

100.7 

100.6 

99.3 

99,2 

100.0 

98.1 

97.9 

97.4 

97,1 

125.0 

99.4 

98.2 

102.3 

101,8 

160.0 

102.2 

102.2 

101.9 

101.8 

200.0 

100.0 

99.9 

101.0 

100,9 

250.0 

97.1 

96.9 

100.3 

100.2 

315.0 

100.5 

100.4 

104.8 

104,8 

400.0 

98.6 

«0.4 

103.3 

103.2 

500.0 

100.6 

1 J0.5 

103.8 

103.7 

630.0 

101.5 

101.0 

105.7 

105,7 

eco.o 

98.7 

98.6 

103.2 

103,2 

1000. 0 

96,4 

96. 3 

1J0.7 

100,7 

1250.0 

9d, 7 

98.6 

102.5 

102.5 

1600.0 

97.1 

9 7.0 

101.8 

101.8 

2000.0 

95.4 

95.3 

100.7 

100. 7 

2500. 0 

95.9 

95.9 

102.0 

lu2.0 

3150.C 

ICC. 4 

no. 4 

106.6 

106 .6 

4000. 0 

90.3 

90.7 

98.3 

98.3 

5000.0 

88.0 

87. 9 

97.3 

97.3 

(oOO.O 

6 7, 1 

87.0 

9H.1 

98.1 

d 0 CO . 0 

82.3 

82.0 

92.9 

92.8 



D AssAfjr; 

MlCKC’f’HuNi-- 3 

MIlkOPHONE 6 

HAkMCNKS 

1 

66.1 

95.7 

2 

92.4 

99.6 

3 

IwU . 3 

97.9 

4 

96.3 

92.8 

5 

96 . 1 

97.0 

6 

loC . 9 

93.3 

7 

91.7 

96.8 

8 

oc . 9 

94.5 

5 

dj.9 

89.3 

10 

85.2 

93.4 
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r 






i 

1 



Cl . • 

u 




OF POOR QJiAJ 

TY 


X>WiNG 

ACOUSTIC DATA 



RUN 

POINT VELOCITY 

ALPHA 

CuR 

MSlOT 

24 

8 5S.b 

0.0 

0.06404 

0.760 

1/3 OCTAVF 

MICKORHUNE 3 

MICROPHCNE 

6 

CENTER 





FREQUENCE 

UNCGKRECIEO 

CORRCCTEO 

UNCOHkECTcO 

CQRHECIEO 

lO.O 

79.0 

78.2 

82.7 

82.1 

12.5 

73.8 

73.0 

82.9 

82.5 

16. C 

84.5 

83.9 

85.8 

83.5 

20. 0 

84.2 

82.8 

84.7 

82.5 

25.0 

83.1 

82.6 

66.8 

80.3 

31. 

91.8 

91.7 

93.0 

92.9 

40.0 

84.0 

82.8 

86.8 

85.8 

50.0 

103.2 

103.2 

101.8 

101.8 

63.0 

99.0 

90.9 

98.4 

98.3 

80.0 

96.7 

96.6 

lUl.O 

100.9 

lOO.O 

ICO. 2 

100.1 

100.3 

loO.L 

125.0 

102.4 

101.8 

103.7 

103.3 

160.0 

103.5 

103.5 

102.7 

102.7 

200.0 

100.9 

100.9 

100.4 

100.3 

250.0 

97.6 

97.4 

96.2 

95.9 

315.0 

98.5 

98.4 

97.0 

90.8 

400.0 

97.5 

97.3 

96,9 

96.6 

500. C 

97. 7 

9 7.5 

95.6 

95.2 5 

630.0 

96.0 

94.0 

95. 

94.9 j 

800.0 

96.6 

9 6.4 

96.5 

96.4 1 

iOOO.O 

96.3 

96,2 

94.7 

94.0 i 

12 50.0 

95.6 

95.5 

96.8 

96.8 > 

1600.0 

94.9 

94.8 

94.9 

94.8 I 

2000.0 

93.9 

93.8 

98.1 

98.1 

2500.0 

93.4 

93, 3 

98.2 

98.2 j 

3150.0 

98.8 

98.8 

105.4 

105.4 ! 

4000.0 

88.5 

88.4 

94.9 

94.0 1 

5000.0 

93.9 

93.9 

101. 1 

101.1 1 

6300.0 

90.0 

90.0 

98,5 

98.5 

8000.0 

8U.4 

79.9 

96.1 

96.0 


BLADE ' 

PASSAof 

MiCRuPHUNt 3 

MlLRuPHLNE L 

hAKMCNICS 

1 

92.0 

9j.4 

2 

104.0 

102.6 

3 

9^.9 

99.8 

4 

99,2 

91.5 

5 

97.5 

103.1 

6 

102.9 

99.2 

7 

88,4 

96.6 

8 

83.1 

93.1 ! 

9 

85.3 

80 • 6 j 

o 

o 

03.2 

bu« 1 j 

s 



ORJGfNAL’ PACf: 

OF POOR quality 

X-MING ACOUSTIC DATA 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

MSlUT 

24 

14 60.2 

0.0 

0.08270 

0.764 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UNCCRRECTEO 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10.0 

83.1 

82.8 

86.3 

86.0 

12.5 

85.8 

85.8 

75.9 

73.4 

16.0 

95.5 

95.5 

87.1 

86.9 

20.0 

89.0 

88.6 

86.2 

84.7 

25.0 

88.7 

88.6 

88.0 

87.6 

31.5 

96.4 

96.3 

92.9 

92.7 

40.0 

91.0 

90.8 

90.5 

90.1 

50.0 

99.0 

98.9 

96.7 

96.6 

63.0 

95.1 

94.9 

94.0 

93.7 

80.0 

96.3 

96.1 

97.9 

97.7 

100.0 

101.3 

101.2 

96.3 

95.9 

125.0 

100.5 

99.6 

100.3 

99.4 

160. C 

100.3 

100.2 

98.7 

98.6 

200.0 

101.9 

101.9 

100. 1 

100.0 

250.0 

98.7 

98.6 

97.2 

96.9 

315.0 

98.9 

98.8 

99.0 

98.9 

400.0 

99.7 

99.6 

97.9 

97.7 

500. C 

98.5 

98.3 

96.5 

96.2 

630.0 

96.7 

95. 1 

96.5 

96.3 

800.0 

96.8 

96.6 

95.8 

95.7 

1000.0 

95.6 

95.5 

96.2 

96.1 

1250.0 

95.7 

95.6 

96.2 

96.1 

leoo.o 

93.5 

93.3 

94.8 

94.7 

2000.0 

94.4 

94.3 

96.1 

96.0 

2500. C 

93.4 

93.3 

97.4 

97.4 

3150.0 

97.8 

97.8 

105.4 

105.4 

4000.0 

88.6 

38.5 

94.5 

94.4 

5000.0 

93.6 

93.8 

100.6 

IOU.6 

63CO.O 

69.9 

6 9.8 

98.2 

98.2 

8000.0 

81.5 

81.1 

92.3 

92.1 


Bl Af)t 

PASSAGE 

MICRUPHCNt 3 

MlLRGPHLNt 6 

HARMCNICS 

1 

95.8 

92.6 

2 

98.1 

9?.0 

3 

91.4 

92.4 

4 

98.3 

89.0 

5 

93.5 

92.5 

6 

97.2 

91.8 

7 

89.3 

86.7 

8 

81.9 

89.4 

9 

88.7 

86.1 

10 

81.6 

90.4 
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X>«ING ACOUST . DATA 


OF POOR QUALi-nr 


RUN 

POINT VtLUtITY 

ALPHA 

ClR 

MSLOT 

24 

6 60.3 

4.0 

-0.00213 

0.0* 

l/'i OCTAVE 
CCNTEP 

MiCROPHUNE 

3 

NICRGPHCNE 

6 

FRtQUENCE 

UNCURKECTEO 

COkRECTEO 

UNCORRECTEO 

CORKELTEO 

10.0 

bl.2 

80.7 

81.8 

81.0 

12.5 

76.4 

76.0 

83 . 6 

83.5 

16.0 

73.3 

0.0 

84.6 

84.2 

20.0 

83.5 

81.7 

82.7 


25.0 

86.5 

86.3 

87.5 

87.0 

31.5 

95.7 

95.6 

91.7 

91.5 

40.0 

84.7 

83.6 

86.7 

85.6 

50.0 

100.2 

100.2 

95.4 

95.3 

63. C 

97.9 

97.8 

93.0 

92.7 

80.0 

106.7 

106. 7 

100.4 

100.3 

100,0 

96.4 

96. 1 

93.4 

92.5 

125.0 

95.9 

92.4 

94.9 

9U.3 

160.0 

101.2 

101.1 

95.9 

95.6 

200.0 

98.8 

98.7 

96.3 

95.9 

2 50.0 

93.8 

93.3 

95.6 

95.2 

31*^. 0 

95.0 

94.8 

95.1 

94.8 

400.C 

9^.2 

91.4 

92.9 

92.1 

500.0 

93.0 

92.4 

93.4 

92.8 

630.0 

91.9 

78.0 

92.5 

91.9 

800. 0 

91.6 

91.0 

91.4 

91.0 

1000.0 

91.1 

90.8 

91.4 

91.1 

1250.0 

92.2 

91.9 

91.8 

91. I 

1600.0 

90.6 

90.5 

'^0.7 

90.4 

2000.C 

89.8 

89,6 

90.2 

90.0 

2500.0 

88.3 

88.1 

89.0 

88.8 

3150.0 

85.9 

65.6 

86.3 

85.8 

4000.0 

81.6 

31,0 

86.2 

85.6 

5000.0 

79.4 

78.5 

85.1 

84.5 

6300.0 

77.6 

/6.6 

85.4 

04.8 

HOOO.O 

76.0 

74.5 

86.8 

86.2 


8l AF)E 

H ASSAOE 

MiCRUPHuNE 3 

MICRUPHUNE 6 

riARMCNlCS 

1 

9o.l 

92.5 

2 

102 « 0 

96.5 

3 

lOo.o 

100.0 

4 

95.5 

88.8 

5 

91.7 

92.9 

6 

1 j w . 3 

92.7 

7 

90.7 

87.4 

6 

81.6 

86.0 

9 

76.2 

80.5 

10 

7b. 5 

81.1 
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ORIGINAL PAOS 

X-WING ACUUSTIC DATA POOR QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

mslut 

24 

17 59,b 

4.0 

0.03781 

0.543 

1/3 CCTAVF 
CENTER 

MICROPHONE 

3 

MicRUPHONE 

6 

FREQUENCE 

UNCLKRECTEO 

CCRRECTEO 

UNCORRECTEO 

CORRECTED 

10.0 

74.1 

71.1 

88.7 

88 . 6 

12.5 

64.0 

0.0 

81.8 

81.3 

16.0 

77.9 

74.2 

86.7 

86.5 

20.0 

92.6 

92.4 

84.5 

82.1 

25.0 

86.3 

86.1 

95.3 

95.2 

31.5 

92.4 

92.3 

102.1 

102.1 

40.0 

81.2 

78.5 

89.4 

88.9 

50.0 

95.6 

95.5 

98.2 

98.1 

63.0 

93.6 

93.4 

95.3 

95.1 

80.0 

95.7 

95.5 

95.3 

95.0 

100.0 

100.8 

100.7 

100.8 

100.7 

125.0 

99.3 

98. 1 

98.7 

97.4 

160.0 

103.6 

103.6 

100.0 

99.9 

200.0 

102. o 

102.6 

101.2 

101.1 

2 50.0 

99.8 

99.7 

99.2 

99.0 

315.0 

99.6 

99.5 

102.1 

102.0 

4 00.0 

98.8 

98.6 

100.0 

99.9 

500. C 

99.2 

99. 1 

101.6 

101.5 

630.0 

100.0 

99.3 

103.8 

103.8 

8C0.0 

98.5 

98.4 

102.6 

102.6 

1000.0 

95.0 

94.9 

98.7 

98.7 

1250.0 

97.8 

97.7 

101.5 

101.5 

1600.0 

97.1 

97.0 

100.8 

100.8 

2000.0 

94.3 

94.2 

98.1 

98.1 

2500. 0 

95.6 

95.6 

100.9 

100.9 

3150.0 

99.8 

99.8 

104.2 

104.2 

4000.0 

88.9 

83.8 

96.3 

96.2 

5000.0 

87. H 

87.3 

95.9 

95.9 

6300.0 

87.8 

37.7 

97.7 

97.7 

8000. 0 

79.4 

78.8 

92.1 

91.9 


BlAOH 

PAS SA3e 

MICRUPHONE 3 

MICRUPHONE 6 

HARMCNICS 

1 

93.0 

102.7 

2 

96.8 

93.6 

3 

92.9 

88.8 

4 

9S. 3 

99.2 

5 

68.3 

95.8 

6 

102.6 

92.4 

7 

H 6 • 0 

91.6 

8 

33.1 

90.2 

S 

91.5 

86.7 

IC 

0 / . 3 

87.5 
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OF POOR QUALiHY 

x-mXNg acoustic data 


RUN 

POINT velocity 

ALPHA 

CLR 

MSlUT 

25 

6 60.2 

4.U 

0.06330 

0.650 

1/3 CCTAVF 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

f-REQUENCF 

UNCCRRECTED 

CORRECTED 

UNCQRRECTEU 

COKkLCTEJ 

10. 0 

81.9 

81.5 

84.4 

84.0 

12.5 

81.9 

81. 8 

85.8 

85.6 

16.0 

83.6 

82.9 

96.7 

96.7 

20.0 

82.3 

79.8 

87.8 

86.8 

25.0 

86.9 

86.7 

91.4 

91.2 

31.5 

90.1 

89.9 

95.6 

95.5 

40.0 

86.2 

85.5 

93.1 

92.9 

50.0 

96.6 

96.5 

97.2 

97.1 

63.0 

96.7 

96.6 

98.4 

98.3 

80.0 

102.3 

102.3 

97.6 

97.4 

100.0 

103.4 

103.3 

96.7 

96.3 

125.0 

101.4 

100.7 

104.9 

104.6 

160.0 

101.2 

lul. 1 

101.7 

101.6 

200.0 

99.6 

99.5 

100.3 

100.2 

2 50.0 

100.3 

100.2 

101.4 

101.3 

315.0 

101.9 

101.9 

101.5 

101.4 

400.0 

98.1 

97.9 

100.4 

100.3 

500. C 

98.8 

98.7 

98.9 

98.7 

630.0 

96.7 

95. 1 

99.2 

99.1 

800.0 

95.9 

95.7 

98.3 

98.2 

1000.0 

95.2 

95.1 

99.0 

99.0 

1250.0 

98.2 

98. 1 

103.4 

103.4 

1600.0 

97.2 

97.1 

102.0 

102.0 

2000.0 

95.8 

95.8 

99.9 

99.9 

2500.0 

99.2 

99.2 

104.0 

109. U 

3150.0 

92.9 

92.8 

96.9 

98.9 

4000.0 

91.2 

91. 1 

98,1 

98.1 

5000.0 

91.3 

91.2 

99.9 

99,9 

6300.0 

86.1 

86. 0 

96.0 

96.0 

e 000.0 

83.8 

83.6 

95.3 

95.2 


Blade 

PASSAGE 

MICROPHONl 3 

MICROPHONE 6 

HARMONICS 

1 

91.3 

9o.0 

2 

96.7 

95.8 

3 

101.7 

87.3 

4 

102.2 

87.0 

5 

97.0 

102.5 

6 

97,5 

93.8 

7 

94*4 

94.2 

ft 

88.3 

95.5 

9 

9j.l 

90.7 

10 

95.7 

87.7 


44 



ORIGINAL PAG£ 

X-WING ACOUSTIC DATA ^ QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

MSLOT 

2A 

20 60.3 

4.0 

0.07114 

0.763 

1/3 OCTAVF 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UNCURRECTEO 

CORRECTED 

UNCORRECTED 

corrected 

10.0 

79.1 

78.3 

88.1 

87.9 

12.5 

74.3 

73.6 

76.0 

73.6 

16.0 

80.8 

79.2 

90.9 

90.6 

20.0 

85.0 

83.8 

88.4 

87.5 

25.0 

92.2 

92.1 

94.9 

94.8 

31.5 

99.9 

99.9 

101.8 

101.8 

40.0 

79.9 

75.3 

91.5 

91.2 

50.0 

102.8 

102.8 

91.8 

91.5 

63.0 

98.0 

97.9 

95.9 

95.7 

80.0 

100.7 

100.6 

98.1 

97.9 

100.0 

100.8 

100.7 

97.4 

97.1 

125.0 

100.6 

99.7 

102.6 

102.1 

160.0 

101.9 

101.9 

98.3 

98.2 

200.0 

101.8 

101.8 

103.1 

103.0 

2 50.0 

98.4 

98.2 

99.7 

99.6 

31*5.0 

100.6 

100.5 

98.8 

98.7 

400.0 

95.7 

95.4 

96.4 

96.1 

5 00.C 

93.6 

93.1 

95.2 

94.8 

630.0 

94.5 

91.3 

94.8 

94. <» 

800.0 

95.6 

95.4 

94.6 

94.4 

1000.0 

94.2 

94.0 

94.8 

94.7 

1250.0 

94.0 

93.8 

94.3 

94.2 

1600. 0 

94.2 

94. 1 

93.1 

92.9 

2000.0 

92.0 

91.9 

93.0 

92.9 

2500.0 

91.1 

91.0 

94.6 

94.5 

3150.0 

96.9 

96.9 

102*1 

102.1 

4000.0 

86.0 

85.8 

91.0 

9U.8 

5000.0 

85.9 

85.7 

93.6 

93.5 

6300.0 

90.4 

90.4 

100.6 

100.6 

6000.0 

78.5 

77.7 

89.4 

89.1 


bcADE 

PASSAOF 

MlCkCPHUNE 3 

MICROPHONE 6 

HAKMtNICS 

1 

UG.6 

102.5 

2 

10^. H 

91.6 

3 

1C ^ * 2 

96.6 

4 

99.7 

94.3 

c 

97.9 

101.2 

6 

100.4 

89.5 

7 

93. 1 

99.8 

6 

89.9 

9>.l 

5 

o9.9 

89.3 

10 

90*0 

91.6 


45 


ORIQINAL PAM If 
OF POOR QUALITY 

X>m1NG acoustic data 


RUN 

POINT VELLCITY 

ALPHA 

ClR 

MStUT 

25 

12 90.2 

0.0 

-3.01459 

0.0« 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FKEwUENCE 

UNCCRRECTEO 

CURRECTEO 

UNCORREcTEO 

CORRECTEO 

10.3 

78.8 

67.2 

86.4 

84.2 

12.5 

83.8 

83.2 

86.5 

85.5 

16.0 

48.5 

98.4 

91.9 

91.1 

20.3 

79.8 

0.0 

62.1 

0.0 

25.0 

90.7 

P9.6 

87.3 

0.0 

31.5 

103.1 

103.0 

95.2 

94.5 

40.0 

89.1 

33.7 

88.5 

3.0 

53.0 

103.2 

133.0 

95.8 

94.7 

63.0 

100.4 

ICO.O 

94.2 

91.3 

80.3 

100.7 

99.9 

99.7 

98.4 

iOO.O 

97.5 

94.0 

96.4 

89.5 

125.0 

10U.8 

96.7 

99.3 

92.1 

160.0 

100.4 

99.7 

97.8 

95.8 

200.0 

99.0 

98.3 

98.0 

95.7 

253.0 

95.4 

92.3 

97.3 

95.3 

3 15.0 

96.9 

95.5 

96.4 

94.2 

433. C 

94.6 

91.3 

95.6 

92.8 

50C.0 

95.4 

93.2 

95.2 

92.3 

630.0 

97.9 

93.3 

96.8 

95.0 

3C0.0 

95. u 

92. H 

95.6 

94.5 

loco . 3 

94.8 

93.1 

94.4 

92.9 

1250.0 

94.4 

92.7 

94.6 

93.4 

IfcOO.O 

93.4 

91.5 

93.6 

91.9 

2000. 0 

92.2 

91.3 

93.6 

92.6 

2500.0 

92.6 

91.8 

92.3 

91 .1 

3150.0 

89.4 

87.8 

89.2 

86. U 

4000.3 

85.5 

82.4 

87.2 

78.3 

5000.0 

82.1 

0.3 

86 . 0 

73.6 

63C0.C 

80. 5 

ol.3 

66.7 

77.1 

»u03. ) 

78.2 

0.0 

85.6 

U.3 


8l AOE 

P AS5A3t 

MltKU^’rttJNE 6 

MILRUPHUNE 6 

HAKMCNItS 

1 

1<j2 . 9 

94.1 

2 

U4.2 

95.2 

3 

98.1 

97.1 

4 

91.3 

86.9 

5 

93.0 

SH.4 

6 

97.7 

R8.1 

7 

89.1 

84.0 

e 

84. 1 

86.7 

s 

8^.3 

84. 7 

10 

7b. 1 

80.4 
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0RK3INAL’ PAGE U 





OE POOR QUALITY 


»-»IN6 WOUSIIC 0*u 

clr 

HSLOl 

0*323 

o.lM 

RUN 13 

29 

VEtCrt»i^^ 

90.E 

alpha 

0.0 

0,03061 

UlCROPHUHE 

6 

mcROR*^***^ 

3 

UHCORR6C7EO 

tORRtCTEO 

t,3 cctAve 


CORRfc^'^® 

89.6 

CENtER 

90.2 

09.9 

fPEQUENCE 

19.<* 

72.9 

80.0 

90.3 

97.1 

96.9 

0.0 

10. 0 

8i«i 

96.0 

89.0 

97. i 

12*9 

96.2 

0.0 

97.6 

302.0 

16.0 

87.0 

90.9 

102.9 

92.2 

20.0 

91*3 

97.9 

96.1 

300.2 

29.0 

97.7 

80.0 

iOO.6 

97.8 

31*9 

88.^ 

102.^ 

98.7 

97.6 

AO.O 

102.5 

98.9 

99.3 

99.3 

50.0 

99.9 

93.3 

100.8 

98. i 

63.0 

96.2 

93.3 

103.3 

300.9 

ao.Q 

97.2 

91.8 

103.6 

303.7 

100. 0 

99.9 

97.8 

302.6 

99*7 

129.0 

98.9 

100.9 

300.6 

306.5 

160.0 

lOl.i 

97.6 

306.8 

303.6 

200.0 

98.8 

100.7 

303.9 

303.6 

290.0 

101.2 

103.3 

303.7 

306.9 

315.0 

101.9 

100.9 

107.0 

306.3 

AOO.O 

101.9 

100.3 

106.9 

303*1 

500.0 

101.7 

99.3 

303.6 

303.3 

630.0 

99.7 

96.9 

303.3 

302.3 

800.0 

97.9 

98.3 

302.9 

100.5 

1000. 0 

98.7 

97.2 

300.7 

305.3 

1250.0 

97.8 

96.9 

305.2 

99.6 

1600.0 

96.9 

103.5 

99.6 

97.8 

i^ooo.o 

103.6 

92.9 

98.3 

99.6 

2500.0 

93*9 

90.3 

99.8 

96*8 

3150.0 

90.3 

90.3 

95*6 

92.9 

4003.0 

90.9 

83.7 

93.9 


5000.0 

89.9 

77.6 



6300.0 

81.8 




8000.0 



microphone 6 

blaoe 
p ASSAOE 

rtARRONir.S 

rtlCROFHONf 3 

96*2 


103.*^ 

300.3 

93.9 



102.9 


98.2 

i 


89.0 


93.6 

2 


88.0 


99.2 

A 


90.8 


96.3 



96.0 


96.3 



99.8 


92.8 

6 


91.9 


92.3 

7 


89.3 



8 


8N3 




lO 


\ 



ORIGINAL PAGE IS 
X-WtNG ACOUSTIC DATA ^ QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

ClR 

MSluT 

15 

17 90.6 

0.0 

0.06036 

0.729 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UNCCRRECTEO 

ccrkecteo 

ONCORRECTEO 

CORRELTEO 

10.0 

84.5 

83.2 

86.0 

83.4 

12.5 

75.6 

69.1 

73.1 

0.0 

16.0 

100.4 

100.3 

97.8 

97.6 

20.0 

64.2 

0.0 

85.8 

0.0 

2S.0 

97.3 

97. 1 

99.7 

99.4 

31.5 

103.7 

103.6 

106.5 

106.5 

40.0 

89.6 

85.0 

88.0 

0.0 

50.0 

99.0 

98.6 

98.2 

97.6 

63.0 

98.0 

97.3 

99.9 

99.3 

80.0 

101.8 

101.1 

98.8 

97.1 

100.0 

101.9 

100.9 

100.5 

98.8 

125.0 

100.3 

95.2 

100.5 

96.3 

160.0 

103.7 

133.4 

104.2 

103.8 . 

2 00.0 

102.7 

102.3 

104.0 

103.5 

250.0 

98.0 

96. 5 

99.5 

98.4 

315.0 

100.7 

100.2 

100.3 

99.5 

400.0 

96.2 

94. 2 

97.4 

95.7 

500.0 

96.4 

94. 7 

97.4 

95.9 

630.0 

99.0 

95.9 

98.8 

97.7 

800.0 

96.5 

95.0 

97.0 

96.0 

1003. C 

96.2 

95.0 

97.3 

96.6 

12 50.0 

96.7 

95.8 

99.2 

98.8 

1600.0 

93.6 

92. 1 

97.3 

96.6 

2000.0 

93.1 

92.1 

96.0 

96.1 

250-3.0 

97.7 

97.5 

100.6 

100.6 

3150.0 

90.7 

89.5 

95,9 

95.4 

4000.0 

86.9 

87.7 

95.1 

94.4 

5000.0 

69.8 

o8.9 

97,3 

97.0 

6300.0 

85.1 

83.2 

94.2 

93.4 

bOOO.O 

81.0 

75.1 

91.6 

90.0 


BlAOE 

P AS SAGE 

MiCROPriUNC 3 

MiChGPHONt 6 

HARMON ICS 

1 

104.4 

107. 3 

2 

96.9 

97.8 

3 

99.9 

3^.1 

4 

100.1 

94.4 

5 

95.0 

96.2 

6 

101.6 

100.8 

7 

91.3 

95.4 

8 

86. 3 

95.4 

9 

90.7 

93.5 

10 

94.3 

89.1 
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ORIGINAL PAGE IS 
0C POOR QUALITY 

X«M1N6 ACOUSTIC DATA 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

MSLOT 

25 

14 90.8 

0*0 

0.06282 

0.696 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UNCbKRECTEO 

CORRECTED 

UNCORRECTED 

CORRECTED 

10.0 

84.3 

82.9 

83.1 

73.9 

12.5 

78.2 

75.5 

78.3 

0.0 

16.0 

98.4 

98.3 

95.7 

95.4 

20.0 

89.6 

84.3 

89.6 

0.0 

25.0 

92.9 

92.3 

98.6 

98.2 

31.5 

104.1 

104.0 

103.6 

103.5 

40.0 

87.0 

0.0 

93.2 

90.7 

50.0 

100.1 

99.8 

103.4 

103.2 

63.0 

100.3 

99.9 

101.6 

101.2 

80.0 

99.6 

98.4 

99.8 

98.5 

100. 0 

98.2 

95.3 

98.8 

96.0 

125.0 

101.3 

97.8 

101.9 

99.3 

160.0 

104.0 

103.7 

103.6 

103.1 

200.0 

101.4 

100.8 

102.9 

102.3 

250.0 

101.5 

100.9 

100.7 

99.9 

315.0 

101.8 

101.4 

101.7 

101.1 

400.0 

98.3 

97.2 

99.8 

98.9 

500.0 

98.4 

97.4 

99.6 

98.7 

630.0 

98.8 

95.4 

98.8 

97.7 

800.0 

96.0 

94.3 

98.1 

97.3 

1000.0 

95.9 

94.6 

96.7 

95.8 

1250.0 

97.0 

96. 1 

99.6 

99.2 

1600.0 

95.4 

94.3 

98.4 

97.9 

2000.0 

94.5 

93.8 

97,7 

97.3 

2500.0 

98.8 

98.6 

102.8 

102.7 

3150.0 

91.3 

90.3 

96.2 

95.7 

4000.0 

89.7 

08.7 

95.7 

95.1 

5000.0 

90.5 

89.8 

98.3 

98.0 

6300.0 

84.7 

82.6 

93.9 

93.1 

6000.0 

80.9 

74.5 

92.7 

91.3 


BL40F 

PASSAGE 

MICROPHONE i 

MICROPHONE 6 

HARMONICS 

1 

104.0 

104.6 

2 

100.3 

103.7 

3 

94.2 

96.6 

4 

87.3 

87.0 

5 

94.9 

93.6 

6 

101.2 

100.5 

7 

86.9 

96.8 

8 

97.8 

95.7 

9 

93.9 

82.8 

10 

83.8 

89.1 
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ORIGHNAL PAGE IS 
X-MING ACOUSTIC DATA OF POOR QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

MSLOT 

25 

14 119.8 

0.0 

-0.01465 

O.O* 

1/3 CCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCF 

UNCORRECTEO 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10. 0 

83.7 

67.5 

83.9 

0.0 

12.5 

87.0 

85.9 

84.2 

0.0 

16.0 

80.4 

0.0 

91.8 

0.0 

20.0 

95.3 

88.4 

101.5 

99.6 

25.0 

95.8 

93.9 

96.5 

90.0 

31.5 

101.6 

101.2 

100.5 

99.7 

AO.O 

95.5 

89.2 

98.6 

95.1 

50.0 

106.1 

los.e 

99.1 

96.1 

63.0 

103.1 

102.2 

99.2 

94.1 

80.0 

101.4 

89.1 

105.8 

104.3 

100.0 

99.2 

0.0 

102.1 

88.2 

125.0 

102.7 

91.2 

101.1 

0.0 

160.0 

102.2 

98.8 

102.5 

98.1 

200.0 

103.8 

101.9 

108.5 

107.8 

250.0 

101.0 

97.3 

102.4 

99.8 

315.0 

100.8 

97.8 

100.6 

96.6 

400.0 

98.6 

93.6 

100.1 

96.5 

500.0 

96.9 

83.8 

99.0 

94.4 

630.0 

99.3 

86.4 

100.7 

97.4 

800.0 

99.3 

95.6 

99.2 

95.6 

1000.0 

103.3 

102.1 

99.3 

96.4 

1250.0 

97.0 

89.1 

98.6 

94.1 

1600.0 

97.8 

94.0 

98.4 

95.2 

2000.0 

96.4 

93.8 

97.7 

95.6 

2500.0 

96.1 

94.1 

98.0 

96.4 

3150.0 

96.4 

94.7 

95.8 

92.3 

4000.0 

93.4 

91.2 

94.0 

86.7 

5000.0 

86.8 

0.0 

90.7 

0.0 

6300.0 

64.9 

0.0 

89.9 

0.0 

8000.0 

81.8 

0.0 

90.1 

0.0 


BLADE 

PASSAGE 

MICROPHONI: 3 

MICROPHONE 6 

HARMONICS 

1 

104.3 

101.8 

2 

107.5 

98.7 

3 

93.5 

102.3 

4 

94.5 

97.6 

5 

92.7 

97.6 

6 

97.8 

91.1 

7 

80 . 1 

95.4 

8 

91.3 

91.1 

9 

86.6 

90.7 

10 

90.7 

92.7 
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X-mINU acoustic data 

ORIGINAL’ PAGE- IS 
OF POOR QUALITY 

RUN 

POINT VELOCITY 

AtPHA 

CLR 

NSCOT 

Z1 

26 UV.7 

0.0 

0.03387 

0.569 

1/3 OCTAVE 

MICROPHONE 

3 

MICROPHONE 

6 

CENTEF 

FREUUENCF 

UNCUKRECTEO 

CORRECTED 

UNCORRECT ED 

CORRECTED 

10.0 

87.3 

86.9 

86.9 

0.0 

12.5 

87.1 

86.0 

86 . 8 

0.0 

16.0 

88.9 

86.9 

93,6 

86.0 

20.0 

103.7 

103.2 

97.2 

83.6 

25.0 

96.5 

96.9 

101. i 

100.0 

31.5 

99.2 

96.6 

106.9 

106.6 

60.0 

93.7 

0.0 

190.3 

98.3 

50.0 

106.1 

103.6 

195.3 

106.« 

63.0 

103.1 

102.2 

102.7 

101.1 

80.0 

103.1 

98. 7 

101.1 

92.3 

100. 0 

102.0 

85.0 

102.1 

88.5 

125.0 

105.8 

103.2 

102.9 

95.0 

160.0 

101.6 

96.9 

106.2 

lol.a 

200.0 

103.2 

100.9 

106.2 

106.9 

250,0 

102.0 

99,6 

102.8 

100.5 

315.0 

102.1 

100.1 

105.8 

106.9 

600.0 

101.2 

99.2 

106.9 

106.0 

500.0 

iOl.7 

100.1 

106.2 

105.6 

630.0 

103.5 

101.6 

197.0 

106.6 

800.0 

lOi.3 

99.6 

106.2 

195.7 

lOCO.O 

101.^ 

99.6 

192.0 

100.7 

1250.0 

99.1 

95,9 

193.7 

102.7 

1600.0 

99.6 

97.2 

103.6 

102.6 

2000.0 

98.2 

96. 7 

191.5 

100.7 

2500.0 

101.9 

101.5 

198.6 

108.3 

3150.0 

96.0 

96.1 

100.6 

99.7 

<»000.0 

93.6 

91.2 

99.0 

97.7 

5000.0 

91.5 

87.6 

99.7 

98.7 

6300.0 

87.1 

0.0 

96.2 

93.3 

8000. j 

86.2 

0.0 

95.6 

91.5 


bcADE 

p ASSAor 

HlCRUPHnNE 3 

MICROPHONE 6 

HARMONICS 

1 

iOO . 0 

106.0 

2 

103.7 

105.2 

3 

100.6 

96.1 

6 

91.0 

88.8 

5 

100.5 

86.0 

6 

86.5 

93.1 

7 

95.3 

96.8 

8 

92.5 

87.5 

9 

92.2 

92.9 

10 

85.1 

91.5 


51 


OmaiNAL PAGE IS 
X-rtlNG ACOUSTIC DATA DC pOOR QUALITY 


AUN 

POINT VELUCITV 

ALPHA 

CLR 

MStOT 

27 

22 12U.0 

0.0 

0.04582 

0.647 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICRUPHCNE 

6 

FKEOUENCF 

UNCORHECTED 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10.0 

87.1 

84.5 

89.4 

62.9 

12.5 

91.7 

91.3 

88.8 

66.5 

16.0 

88.8 

84.6 

92.0 

64.8 

20.0 

102.7 

102.0 

99.8 

96.5 

25.0 

106.1 

106.0 

108.6 

106.4 

31.5 

87.2 

0.0 

100.1 

99.2 

40.0 

90.5 

0.0 

95.7 

0.0 

50.0 

100.2 

98.8 

98.8 

95.5 

63.0 

102.5 

101.4 

104.1 

103.0 

80.0 

98.2 

0.0 

102.4 

97.8 

100.0 

100.2 

0.0 

102.4 

92.2 

125.0 

103.5 

97.0 

102.7 

93.3 

160.0 

100.9 

95.0 

103.3 

100. 0 

200.0 

101.9 

98.3 

105.9 

104.5 

250.0 

99. i 

90.9 

103.4 

101.5 

315.0 

100. b 

97.8 

103.7 

102.2 

400.0 

100.7 

98.3 

101.3 

98.9 

500.0 

98.9 

94.9 

100.5 

97.8 

630.0 

99.4 

87.7 

103.1 

101.5 

800.0 

99.2 

95.3 

101.7 

100.0 

1000.0 

102.9 

101.6 

100.6 

98.6 

1250.0 

98.9 

95.4 

103.2 

102.1 

1600.0 

99.2 

96.8 

103.3 

102.5 

2000.0 

97.0 

94.8 

101.3 

100.5 

2500.0 

100.5 

99.9 

107.6 

107.4 

3150.0 

95.5 

93.2 

99.9 

98.8 

4000. C 

93.3 

91.0 

98.7 

97.3 

5000.0 

91.4 

67.3 

100.0 

99.1 

6300.0 

87.1 

0.0 

95.5 

91.7 

8000.0 

83.6 

0.0 

94.1 

85.2 


blaoe 

PASSAJF 

MlCROPHUN’t 3 

MICROPHONE 6 

HARMONICS 

1 

106.1 

108.6 

2 

93.0 

86.3 

3 

92.7 

99.2 

4 

95.4 

97.1 

5 

97.7 

99.0 

6 

93.0 

93.7 

7 

87.2 

94.4 

8 

67.2 

86.3 

9 

89.4 

09.7 

10 

89.2 

92.2 


52 



ORIQINAL' ^-Acr rr. 
OE POOR QUALITY 


X-W1N6 ACOUSTIC DATA 


RUN 

POINT velocity 

ALPHA 

CLR 

NSLUT 

27 

5 120.2 

0.0 

0.06070 

0.751 

1/3 OCTAVE 
CENTER 

NICRUPHONE 

3 

NICROPHONE 

6 

FREQUENCE 

UNCOKRECTkD 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10.0 

90.0 

BB.9 

91.8 

89.2 

12.5 

83.2 

79.7 

93.0 

92.3 

16.0 

86.6 

0.0 

101.3 

100.8 

20.0 

101.3 

100.3 

103.6 

102.5 

2S.0 

98.7 

97.8 

101.8 

100.6 

31.5 

106.7 

106,5 

105.3 

105.0 

*i0.0 

92.3 

0.0 

99.6 

97.0 

50.0 

106.9 

106.6 

102.7 

101.6 

63.0 

102.0 

100.7 

100.8 

97.9 

80.0 

105.9 

106.1 

103.3 

100.0 

100.0 

101.5 

0.0 

103.3 

97.6 

125.0 

103.0 

93.9 

105.0 

101.8 

160.0 

106.3 

102.5 

106.6 

105.1 

200.0 

105.0 

103.6 

109.7 

109.2 

250.0 

101.5 

98.3 

106.2 

102.6 

315.0 

103.5 

102.1 

106.7 

103.5 

600.0 

99.1 

96.9 

102.2 

100.3 

500.0 

99.1 

95.3 

100.7 

98.1 

630.0 

99.2 

82.5 

100.7 

97.6 

800.0 

99.0 

96.8 

100.0 

97.2 

1000.0 

102.0 

100.3 

101.0 

99.2 

1250.0 

9b. 5 

96.5 

100.0 

97.2 

1600.0 

97.8 

9 3.9 

99.9 

97.8 

2000.0 

95.3 

91.5 

97.7 

95.5 

2500.0 

96.5 

96.7 

100.1 

99.2 

3150.0 

96.8 

91.9 

96.5 

93.7 

6000.0 

93.2 

90.6 

96 .8 

96.3 

5000.0 

91.1 

66.6 

97.8 

96.2 

6300.0 

90.0 

86. 6 

98.7 

97.3 

6000.0 

86.9 

0.0 

96.3 

86.5 


BLADE 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

105.6 

106. 1 

2 

107.0 

102.5 

3 

102.6 

93.0 

6 

92.5 

95.3 

5 

97.0 

102.8 

6 

100.1 

99.9 

7 

97. B 

100.6 

8 

96.9 

99.0 

9 

85.2 

96.3 

10 

dfa.5 

96.5 


S3 


ORiGll^t IPAUL U 
X-WlNo ACOUSTIC DATA DE-POOR QUALIIY 


PUN 

PCI NT vecUClTY 

AuPHA 

CCR 

MSUiT 

^5 

22 U4.9 

4.0 

0.00S78 

0.0» 

1/3 OClAVt 
CtMCP 

MICKCPHONC 

3 

MICRUPHCNE 

6 

FRtwUFNCf 

uncgkkectlu 

CL'KHECTED 

UNCORRECTEO 

CORKEC UO 

10. 0 

40.1 

89.0 

85.7 

0.0 

12.5 

66. B 

65.6 

90.9 

69.6 

16.0 

66.5 

0.0 

94.2 

90.2 

20.0 

V2.6 

0.0 

102.6 

101.2 

25.0 

95.0 

92.6 

94.6 

u.O 

31.6 

96.4 

97.6 

102.0 

101. i 

40.0 

94.0 

0.0 

99.9 

97.0 

50.0 

10.}. 9 

103.4 

99.6 

97.4 

63.0 

99.2 

96.3 

103.0 

101.5 

PO.O 

104.6 

102.3 

104.3 

101.9 

100.0 

99.5 

0.0 

103.2 

97.2 

125.0 

102.9 

93.3 

102.7 

93.4 

160.0 

101.7 

97.6 

103.2 

99.6 

200.0 

103.0 

100.5 

106.0 

107.2 

250. C 

98.6 

0.0 

102.2 

99.4 

315.0 

100.3 

96.7 

101.7 

98.9 

400.0 

9f.b 

90.2 

100.2 

9b. 7 

500. C 

96.2 

92.9 

90.6 

93.0 

<30.0 

97.3 

0.0 

99.9 

95.5 

600. C 

96.7 

94. 1 

96.7 

94.3 

1000.3 

101.0 

98.7 

96. t 

95.1 

12 50.0 

98.3 

94.0 

96.7 

94.3 

1600. 0 

96.9 

91.4 

96.0 

94.3 

20CJ.C 

95.1 

91.1 

96.2 

92.7 

2500.C 

93. 7 

89. 1 

95.1 

91.0 

3150.0 

94.4 

91.2 

95.2 

90.6 

4003.0 

90.9 

85.4 

93.5 

82.5 

5000.0 

86.9 

0.0 

90.3 

0.0 

63 CO. 0 

84.5 

0.0 

89.3 

0.0 

60G0.0 

82.1 

0.0 

69.3 

0.0 


3L AHE 

PASSAGF 

MICKGPHONt 3 

RICkuPHGNE 6 

hAHMLNIC.5 

1 

99.3 

101.9 

2 

104.5 

101.9 

3 

9*».7 

95.7 

4 

93.4 

97.0 

5 

9t .9 

61.8 

6 

94.4 

92.7 

7 

86.5 

98.1 

8 

87.4 

90.7 

9 

85.9 

66.3 

10 

85.2 

00.5 


54 


1 



p«r-r If, 

X-wING ACOUSTIC DATA fiF POOR QUAut^ 


RUN 

POINT VELOCITY 

ALPHA 

clk 

MSLUT 

21 

10 120.2 

4.0 

0.03642 

0.550 

1/3 OCTAVt 

MlCRGPHUNk 

% 

rtlCRUPHGNE 

6 

CEf.'TER 

FREQUENCE 

UNCCRKECTEO 

CORRECTED 

UNCORRECTEO 

CCRKtCTEO 

10.0 

66.4 

83.1 

92.3 

90.1 

12.5 

84.6 

82.4 

88.6 

86.1 

16. C 

85.6 

0.0 

88.9 

0.0 

20.0 

102.2 

101.4 

99.6 

96.0 

25.0 

94.6 

91.8 

97.0 

91.6 

31.5 

97.9 

97.0 

102.5 

102.0 

40.0 

96.2 

91.5 

99.1 

96.0 

50.0 

93.8 

0.0 

96.0 

0.0 

63.0 

96.1 

0.0 

99.0 

93.2 

80.0 

100.3 

0.0 

103.1 

99.5 

100.0 

101.5 

0.0 

102.0 

0.0 

125.0 

105.8 

103.1 

105.5 

102.8 

160.0 

i04.1 

102.2 

105.3 

103.5 

200.0 

103.3 

lOl.O 

106.5 

105.3 

250.0 

103.8 

102.2 

105.7 

104.7 

315.0 

104.0 

102.8 

107.2 

106. 6 

400.0 

103.2 

102.0 

104.0 

102.9 

500.0 

101.6 

99,9 

105.3 

104.6 

630.0 

103.6 

101.7 

107.2 

106.6 

800.0 

102.1 

100.5 

105.3 

104.6 

1000. 0 

101.8 

100.0 

102.8 

101.7 

1250.0 

100.3 

98.1 

103.7 

102.7 

1600.0 

99.2 

96.8 

103.4 

102.6 

2000.0 

98.0 

96.4 

102.6 

102.0 

2500. C 

103.5 

103.2 

107.7 

107.5 

3150.0 

96.4 

94.6 

100.9 

100.1 

4000.0 

94.0 

92.1 

99.3 

98.1 

5000.0 

93.1 

90.8 

100.2 

99.3 

6300.0 

87.9 

78.7 

96.7 

94.1 

8000.0 

84.4 

0.0 

95.6 

91.4 


8l AOfc 

PASSAGE 

MICRCPHUNt 3 

MICROPHONE 6 

HARMONICS 

1 

99.1 

103.2 

2 

93.4 

95.6 

3 

9o.3 

97.6 

4 

96.1 

87.9 

5 

iJQ.2 

98.8 

6 

99.2 

99.6 

7 

98.0 

94.4 

8 

H9.1 

91.3 

9 

93.9 

100.7 

10 

96.2 

101.4 


55 



ORUMNAL PAQS 18 
X-».IN(i ACOUSTIC DATA POOR QUALITY 


KUN 

POINT VElCUTV 

ALPHA 

CLR 

nslot 

27 

15 120.2 

6.0 

0.06562 

0.612 

1/3 OCTAVE 

rtICftOPHUNE 

3 

MICROPHONE 

6 

C6NT£« 

ERfcQUENCE 

UNCCRRECTEO 

CORRECTED 

UNCORRECTEO 

correctlo 

10. 0 

87.3 

66.8 

92.3 

90.1 

12.5 

88.3 

87.5 

93.8 

93.2 

16.0 

63.7 

0.0 

96.2 

90.1 

20. C 

102.6 

101.7 

98.2 

91.7 

25.0 

95.5 

93.6 

97.6 

93.6 

31.5 

103.3 

133.1 

lOi.2 

100.5 

AO.O 

92.8 

0.0 

91.6 

92.1 

50. C 

100.1 

98.7 

98.3 

96.2 

63,0 

103.0 

102.0 

102.1 

100.1 

80.0 

97.3 

0.0 

103.5 

100.6 

ICO.O 

103.8 

99,1 

105.7 

103.3 

125.0 

105.6 

102.7 

103.0 

95.3 

160.0 

103.2 

100.7 

105.8 

106.2 

200.0 

103.1 

100,7 

105.6 

103.7 

250.0 

101.9 

99. 1 

106.8 

103.5 

315.0 

106.2 

103.1 

137.7 

107.1 

600, C 

101.6 

99.7 

103.7 

102.5 

500,0 

100.6 

9 7.9 

103.8 

102.7 

6 30.0 

102.3 

99.5 

105.8 

105.0 

bCO.O 

100.2 

97,6 

106.6 

103.6 

1000,0 

131.6 

99,6 

103.2 

102.2 

1250.0 

100.3 

98.1 

105.6 

105.0 

1600.0 

99.6 

97.5 

103.7 

103.0 

200C.0 

98.6 

96.9 

102.7 

102.1 

2500.0 

103.6 

103. 3 

112.2 

112.1 

3150,0 

97.8 

96.6 

101.6 

100.9 

6000.0 

96.6 

93.0 

100.1 

99.1 

5000.0 

92.5 

89. 7 

101.3 

100.6 

6300. 0 

88.1 

80.2 

91.5 

95.5 

ttOOO.O 

86.6 

0.0 

95.7 

91.6 


BLADE 

P ASSAGf 

PiCR'JKriuNE 3 

MICkOPHONE 6 

riARMCNlC5 

1 

10^.8 

131.3 

2 

103.3 

9b. 5 

3 

91,9 

99.0 

6 

102.5 

96.5 

5 

96.6 

96.6 

6 

95.6 

91.6 

7 

95.6 

93,6 

8 

9u.3 

89.0 

9 

96.1 

93.2 

10 

98.5 

68.1 


56 



ORiG(NAi: PACiii 
OC POOR QUAUTY 

X-M1N6 ACOUSTIC DATA 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

NSLUT 

27 

27 110.6 

4.0 

0.06078 

0.736 

1/3 OCTAVE 
CENTER 

NICROPHONE 

3 

NICROPHONE 

6 

FREQUENCE 

UNCORRECTEO 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10. 0 

87.7 

85.6 

94.0 

92.7 

12.5 

84.6 

82.4 

81.2 

0.0 

16.0 

84.4 

0.0 

94.9 

91.9 

20.0 

101.7 

100.8 

97.2 

84.1 

29.0 

98.9 

98.1 

102.2 

101.2 

31. S 

106.5 

106.4 

108.7 

108.6 

AO.O 

92.1 

0.0 

101.0 

99.3 

50.0 

103.6 

103.0 

102.3 

lOl.l 

63.0 

103.2 

102.3 

102.7 

101.1 

80.0 

102.0 

94.8 

103.8 

101.1 

100. 0 

104.6 

101.3 

102.5 

93.8 

125.0 

103.0 

94.4 

107.5 

106.0 

160.0 

102.4 

99.3 

105.8 

104.3 

200.0 

106.9 

106.1 

108.6 

107.9 

250.0 

103.4 

101.7 

104.4 

103.0 

315.0 

103.1 

101.6 

106.1 

105.3 

600.0 

102.2 

100.7 

101.5 

99.3 

500.0 

100.0 

97.3 

101.2 

99.0 

630.0 

99.9 

92.4 

100.9 

97.9 

800.0 

99.1 

95.2 

100.9 

98.9 

1000.0 

100.7 

98.3 

100.3 

98.2 

1250.0 

97.6 

92.0 

99.2 

95.7 

1600.0 

96.9 

91.6 

98.1 

94.6 

2000.0 

94.3 

88.9 

96.7 

93.9 

2500.0 

95.1 

92.4 

101.4 

100.7 

3150.0 

93.7 

89.7 

96.0 

92.8 

4000.0 

90.7 

84.8 

95.4 

91.6 

5000.0 

90.4 

84.3 

98.1 

96.6 

6300.0 

86.0 

0.0 

93.4 

82.3 

8000.0 

84.7 

0.0 

95.0 

89.9 


BLADE 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

1C6.9 

109.3 

2 

105.2 

103.5 

3 

100.5 

99.9 

4 

102.4 

96.9 

5 

93.4 

104.8 

6 

96.6 

93.2 

7 

101.4 

99.0 

8 

96.3 

92.5 

9 

97.1 

93.0 

10 

86.8 

96.0 


57 



X>wlNG ACOUSTIC DATA 


ORIGINAL PAGE IS 
OF POOR QUALITY 


RUN 

POINT velocity 

ALPHA 

CLR 

MSlOT 

27 

31 130.6 

0.0 

-0.02178 

0.0* 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UN CORRECTED 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10.0 

92.9 

91.8 

90.1 

0.0 

12.5 

90.6 

89.6 

90.5 

87.3 

16.0 

97.9 

97.3 

101.7 

iOO.3 

20.0 

105.8 

105.1 

100.7 

83.6 

25.0 

102.0 

101.0 

99.2 

0.0 

31.5 

103.4 

102.9 

103.2 

102.3 

40.0 

98.5 

89.2 

105.1 

103.6 

50.0 

106.3 

105.7 

99.0 

0.0 

63.0 

103.4 

101.2 

103.1 

98.7 

80.0 

107.1 

102.1 

105.9 

101.2 

100.0 

102.7 

0.0 

105.0 

0.0 

125.0 

103.3 

0.0 

106.0 

101.4 

160.0 

107.8 

105.8 

105.8 

100.3 

200.0 

106.3 

103.3 

108.9 

107.3 

250.0 

104.8 

101.7 

106.4 

104.4 

315.0 

104.3 

101.3 

105.9 

103.9 

400.0 

100.1 

89.2 

102.7 

98.9 

500.0 

100.7 

94.4 

102.6 

99.2 

630.0 

99.8 

0.0 

102.0 

94.9 

800.0 

99.7 

0.0 

102.3 

98.0 

1000. 0 

102.3 

96.7 

105.3 

103.8 

1250.0 

101.2 

95.4 

102.5 

97.0 

1600.0 

99.4 

88.8 

101.6 

97.7 

2000.0 

98.7 

94.6 

100.4 

97.5 

2500.0 

97.4 

92.7 

100.1 

9/. 5 

3150.0 

97.3 

92.7 

98.6 

93.7 

4000.0 

97.5 

95.5 

97.7 

91.1 

5000.0 

91.4 

0.0 

94.9 

0.0 

6300.0 

68.9 

0.0 

93.4 

0.0 

8000.0 

87.0 

0.0 

92.3 

0.0 


BLADE 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

103. 1 

102.8 

2 

107.2 

96.1 

3 

105.0 

105.0 

4 

96.3 

101.3 

5 

92. b 

96 <,6 

6 

104.0 

96.1 

7 

87.9 

94.4 

8 

93.8 

93.8 

9 

93.8 

94.6 

10 

93.4 

95.5 


58 


ORIGINAL 

OF POOR QUALITY 

X'mING acoustic data 


RUN 

POINT VEcOClTY 

ALPHA 

CLR 

MSlOT 

27 

35 160.0 

0.0 

0.01675 

0.536 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCE 

UNCLRRECTED 

CORRECTED 

JNCOkRECTEO 

CORRECTED 

10.0 

99.0 

98.8 

95.3 

93.0 

12.5 

81.2 

0.0 

91.8 

89.6 

16.0 

91.2 

86.8 

97.6 

91.5 

20.0 

106.5 

103.6 

103.8 

100.9 

25.0 

100.7 

99.2 

106.2 

102.6 

31.5 

105.8 

105.5 

108.9 

108.7 

AO.O 

96.5 

0.0 

103.3 

100.8 

50.0 

105.3 

106.5 

103.0 

100.2 

63.0 

103.2 

100.8 

101.5 

89.9 

60.0 

105.8 

93.2 

105.2 

98.6 

100.0 

102.3 

0.0 

105.3 

0.0 

125.0 

105.6 

99.3 

105.6 

99.2 

160.0 

107.8 

105.8 

108.6 

106.2 

200.0 

107.9 

106.0 

109.6 

108.3 

250.0 

106.2 

106.2 

106.9 

105.1 

315.0 

106.5 

101.6 

108.5 

107.5 

600.0 

102.8 

99.8 

105.0 

103.1 

500.0 

103.8 

101.7 

106.9 

103.2 

630.0 

103.1 

99.3 

106.7 

105.3 

800.0 

102.2 

99.1 

105.2 

103.5 

1000.0 

103.6 

100.2 

105.7 

106.3 

1250.0 

102.2 

98.3 

106.9 

102.5 

1600.0 

100.5 

95.0 

103.5 

101.6 

2000.0 

106.7 

106.2 

105.0 

106.2 

2500.0 

100.6 

98.9 

106.9 

106.2 

3150.0 

96.6 

90.1 

100.1 

97.2 

6000.0 

97.8 

95.9 

100.6 

98.3 

5000.0 

92.9 

0.0 

99.1 

95.6 

6300.0 

89.8 

0.0 

95.8 

0.0 

8000.0 

86.3 

0.0 

93.6 

0.0 


BLADE 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

LOt.O 

109.6 

2 

105.8 

100.3 

3 

100.0 

101.6 

6 

86.7 

97.6 

5 

89.7 

98.5 

6 

101.6 

92.7 

7 

102.2 

96 .6 

8 

95.3 

100.3 

9 

95.0 

95.9 

10 

77.9 

96.6 
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X-MIN6 ACOUSTIC DATA 


RUN 

POINT velocity 

ALPHA 

CLR 

MSUOT 

27 

36 139.9 

0.0 

0.04971 

0.719 

1/3 OCTAVF 

MICROPHONE 

3 

MICROPHONE 

6 

CENTER 

EREtiUENCE 

UNCORRECTED 

CORRECTED 

UNCORRECTEO 

CORRECTED 

10.0 

93.9 

93.1 

96.0 

94.1 

12.5 

67.1 

84.3 

88.1 

77.2 

16.0 

94.4 

92.8 

103.5 

102.6 

20.0 

107.7 

107.2 

99.9 

0.0 

25.0 

103.9 

103.3 

104.0 

102.1 

31.5 

108.5 

108.4 

110.4 

110.2 

40.0 

97.8 

0.0 

104.7 

103.1 

50.0 

109.7 

109.4 

102.2 

98.6 

63.0 

105.5 

104.3 

104.2 

101.2 

80.0 

104.4 

0.0 

104.7 

95.4 

100.0 

106.8 

100.1 

106.0 

96.4 

125.0 

106.8 

103.0 

106.4 

102.4 

160.0 

108.1 

106.2 

107.5 

104.6 

200.0 

107.1 

104.7 

109.0 

107.4 

250.0 

104.3 

100.6 

106.9 

105.1 

315.0 

103.6 

99.7 

105.9 

103.8 

400.0 

102.4 

99.0 

103.8 

101.1 

500.0 

101.7 

97.6 

102.5 

99.0 

630.0 

101.9 

95.6 

102.2 

95.7 

800.0 

101.2 

94.8 

102.5 

98.5 

LOOO.O 

102.6 

97.6 

105.7 

104.3 

12 50.0 

100.7 

92.8 

102.1 

95.1 

1600.0 

99.3 

86.7 

101.4 

97.1 

2000.0 

100.7 

98.5 

102.5 

100.9 

2500.0 

97.8 

93.7 

101.9 

100.3 

3150.0 

96.1 

87.3 

97.7 

89.6 

4000.0 

97.4 

95.3 

99.0 

95.2 

5000.0 

92.2 

0.0 

96.6 

80.7 

6300.0 

89.9 

0.0 

94.1 

0.0 

8000.0 

87.6 

0.0 

92.5 

0.0 


BLADE 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

109.1 

111.0 

2 

110.5 

100.8 

3 

93.6 

98.7 

4 

101.7 

100.0 

5 

96.1 

98.6 

6 

100.5 

96.0 

7 

98.7 

101.4 

8 

9S.8 

101.0 

9 

83.9 

93.2 

10 

92.0 

93.6 
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X-WlNG ACOUSTIC DATA 


ORIGINAL PAGE ?S 
OE POOR QUALITY 


RUN POINT velocity ALPHA tLR MSLUT 

28 ?0 188.7 0.0 0.01886 0.S18 


MICROPHONE 3 


MICROPHONE 6 


1/3 OCTAVE 
CENTER 
PREOUENCF 

10.0 

12.5 

16.0 
20.0 
2^.0 

31.5 

t*0.0 

50.0 
6 0 

80.0 

100. 0 

125.0 

160.0 

200.0 

250.0 

315.0 

400.0 

500.0 

630.0 

800.0 

1000. 0 

1250.0 

1600.0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

6000.0 


BLAHt 

PASSAGE 

HARMCNIC5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 


uncorkecteo 

V4.1 

87.8 

97.4 

95.5 
98.7 

107.3 

101.1 

111.7 

114.3 

115.4 

109.2 

111.5 

111.6 

111.1 

111.1 

112.4 

109.2 

106.0 

107.4 

105.3 

105.6 

107.3 

108.0 

105.0 

105.2 

102.6 

101.9 

100. H 

97.3 

93.6 


CCKKECTEO 

98.2 

0.0 

94.7 
0.0 
0.0 

106.5 
0.0 

110.9 

113.6 

109.9 
0.0 

108.6 
101.1 

91.4 

107.9 
110.3 

107.0 
104. B 
104.8 

0.0 

0.0 

94.8 
103.6 

98.8 

101.0 
0.0 

96.5 
Q.O 
0.0 
0.0 


UNCORRECTEO 

101.8 

100.2 

108.5 

104.4 
99.1 

106.6 

100.8 

108. U 

111.8 

113.0 

109.9 

113.9 

110.3 

112.1 

111.2 

113.7 

112.6 

110.3 

109.1 

108.5 

109.2 

111.8 

108.8 

106.6 

107.5 

105.0 

103.2 

103.1 

101.5 

98.8 


CORRECTED 

99. t 

99.2 

106.5 
0.0 
0.0 

104.6 
O.O 

102.1 

109.4 

108.3 
J.O 

112.5 
0.0 

107.2 

108.1 

112.4 

111.6 

108.6 

104.5 

102.3 

104.2 

107.7 

104.6 

102.4 

105.0 

97.3 

0.0 

u.O 

0.0 

0.0 


MlCROPrinNE 3 


106.8 

115.4 
112.1 
104.2 

96.5 

106.1 

9h.3 

95.0 

100.4 

96.6 


MICROPHONE 6 


100.0 

107.4 
108.3 

104.1 

104.2 
101.7 

103.3 
93.7 

101.5 
96.1 
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ORIGINAL i»A(^L IL 
X-WING ACOUSTIC DATA OF POOR QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

NSLOT 

28 

25 189.2 

0.0 

0.04114 

0.601 

1/3 OCTAVE 
CENTER 

MICROPHONE 

3 

MICROPHONE 

6 

FREQUENCF 

UNCDRRECTEO 

CORRECTED 

UNCDRRECTEO 

CORRECTED 

10.0 

101.2 

100.7 

99.2 

93.9 

12.5 

97.8 

97.0 

98.6 

97.1 

16.0 

95.3 

89.2 

llO.l 

106.8 

20.0 

97.6 

0.0 

102.7 

0.0 

25.0 

lOi.7 

0.0 

110.8 

106.3 

31.5 

109.5 

109.0 

113.4 

113.1 

40.0 

103.3 

0.0 

104.0 

0.0 

50.0 

113.4 

112.9 

107.5 

99.4 

63.0 

113.6 

112.8 

111.1 

106.1 

80.0 

113.4 

0.0 

111.6 

100.4 

LOO.O 

108.8 

0.0 

113.3 

105.9 

125.0 

115.0 

113.9 

110.5 

106.6 

160.0 

110.3 

0.0 

113.7 

106.9 

200.0 

110.2 

0.0 

112.2 

107.4 

250.0 

111.3 

108.2 

110.7 

106.9 

315.0 

112.8 

110.9 

113.1 

111.5 

400.0 

111.1 

109.8 

112.2 

111.0 

500.0 

107.7 

104. 1 

108. 6 

105.8 

630.0 

107.3 

104.6 

108.1 

100.4 

800.0 

106.3 

0.0 

108.4 

101.6 

1000.0 

105.7 

0.0 

108.8 

102.6 

1250.0 

107.4 

95.3 

110.1 

96.8 

1600.0 

108.6 

105.0 

108.6 

104.0 

2000.0 

103.8 

0.0 

105.9 

100.0 

2500.0 

104.5 

98.6 

107.1 

104.2 

3150.0 

101.9 

0.0 

104.6 

93.4 

4000.0 

100.1 

0.0 

102.9 

0.0 

5000.0 

100.8 

89.1 

102.4 

0.0 

6300.0 

97.4 

0.0 

100.9 

0.0 

8000.0 

93.7 

0.0 

98.5 

0.0 


Blade 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

L 

106.0 

114.3 

2 

115.5 

109.8 

3 

109.1 

103.5 

4 

105.6 

111.2 

5 

106.5 

102.3 

6 

96 .C 

102.9 

7 

101.3 

92.9 

8 

100.5 

104.6 

9 

93.9 

100.0 

10 

98.4 

97.7 
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u 


X-MlNG ACOUSTIC DATA 


ORlGim PAQ^ js; 
0^ POOR QUALITY 


RUN 

POINT VELOCITY 

ALPHA 

CLR 

mslot 

28 

12 187.6 

2.0 

0.00997 

0.04 

1/3 OCTAVE 

MICROPHONE 

3 

MICROPHONE 

6 

CENTER 

FREQUENCE 

UNCGRRECTED 

CORRECTED 

UNCGRRECTED 

CORRECTED 

10.0 

98.7 

97.7 

102.4 

100.7 

12.5 

98.4 

97.7 

102.0 

101.4 

16.0 

97.6 

95.2 

104.7 

96.7 

20.0 

100.7 

0.0 

105.5 

0.0 

25.0 

103.0 

90.7 

107.5 

96.2 

31.5 

110.8 

110.5 

108.2 

107.0 

40.0 

101.7 

0.0 

102.5 

0.0 

50.0 

112.6 

112.0 

1C6.8 

94.0 

63.0 

116.2 

115.8 

110.9 

107.9 

80.0 

111.4 

0.0 

111.2 

96.5 

100.0 

109.2 

0.0 

112.6 

101.8 

125.0 

113.3 

111.6 

110.7 

107.2 

160.0 

112.9 

108.3 

111.4 

o.O 

200.0 

111.5 

102.6 

112.6 

108.8 

250.0 

111.0 

107.6 

110.2 

105.9 

315.0 

111.4 

138.7 

114.3 

113.2 

400.0 

108.5 

105.9 

111.9 

110.7 

500.0 

106.0 

99.0 

108.9 

106.5 

630.0 

107.0 

104.1 

108.4 

102.5 

800.0 

106.3 

92.0 

108.1 

100.9 

1000.0 

105.6 

0.0 

109.0 

103.9 

1250.0 

107.5 

98.5 

110.3 

102.5 

1600.0 

108.5 

105.0 

108.7 

10<». 6 

2000.0 

105.1 

99.6 

106.2 

101*5 

2500.0 

104.1 

97.6 

105.8 

101.6 

3150.0 

102.7 

0.0 

104.1 

85.2 

4000.0 

100. o 

89. 1 

102.2 

0.0 

5000.0 

100.4 

84.9 

101.7 

0.0 

6300.0 

97.1 

0.0 

100 . 6 

0 .0 

8000.0 

93.0 

0.0 

97.8 

0.0 


blade 

PASSAGE 

MICROPHONE 3 

MICROPHONE 6 

HARMONICS 

1 

110.7 

109.0 

2 

116.9 

IIJ.O 

3 

109.3 

105.7 

4 

102.2 

105.9 

5 

101.3 

102.7 

6 

104.0 

102.4 

7 

102.6 

105.9 

8 

94.0 

97.3 

9 

99.0 

97.5 

10 

102.0 

100.5 
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APPBIDZX C 


r >' 


OF POOR QUAttn 


BACKGSODHD M0I8I COBPPZCIBIIS 



BACKGROUND NOISE CURVE FIT 
DB « A • B 4 LOGCVl 


OCTAVE 

NICKOPHONE 3 

MICROPHONE 6 


CENTER FREQUENCY 


10.0 

12.5 
If.O 
20*0 

25.0 

31.5 

40.0 

50.0 

63.0 

80.0 

100.0 

125.0 

160.0 

200.0 

250.0 

315.0 

400.0 

500.0 

630.0 

800.0 

1000. 0 

1250.0 

1600. 0 

2000.0 

2500.0 

3150.0 

4000.0 

5000.0 

6300.0 

8000.0 


A 

B 

-2.60 

41.47 

-19.26 

48.03 

9.37 

37.20 

-13.74 

51.99 

-30.79 

58.74 

-3.12 

45.05 

-19.02 

54.54 

-3.61 

47.22 

-7.62 

49.87 

-34.12 

65.08 

-15.82 

56.65 

39.07 

30.46 

-23.25 

59.08 

-24.23 

59.45 

-3.65 

49.18 

-12.29 

52.95 

10.35 

41.67 

7.60 

42.86 

47.78 

24.68 

-2.25 

47.68 

-23.23 

57.87 

-17.62 

54.79 

-16.25 

53.73 

-22.24 

55.39 

-27.70 

57.49 

-29.40 

58.20 

-26.27 

55.67 

-28.91 

56.83 

-27.57 

55.24 

-21.94 

51.94 


A 

B 

-10.36 

47.44 

-2.94 

42.26 

-36.25 

61.67 

-15.07 

53.93 

-27.85 

59.30 

-7.38 

48.16 

-15.79 

53.82 

-16.13 

53.97 

-12.11 

52.79 

-12.08 

54.17 

-8.08 

52.92 

38.61 

30.57 

-18.87 

57.45 

-5.46 

50.91 

-0.09 

47.64 

-2.16 

48.38 

10.26 

42.01 

10.96 

41.48 

-0.19 

47.20 

-15.23 

53.85 

-23.72 

57.68 

-40.26 

65.89 

-21.58 

56.37 

-22.06 

55.63 

-22.15 

55.38 

-22.43 

55.64 

—16.82 

52.89 

-24.47 

56.37 

-23.34 

56.02 

-16.15 

52.73 
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TABLE 1.- MXCROPHONB LOCATIONS 


Microphone 

x» m 

y, m 

z» m 

r» m 

6* deg 

deg 

1 

IS.S 

-4.9 

-3.3 

17.5 

11 

164 

2 

15.5 

.0 

-3.5 

16.8 

12 

180 

3 

15.5 

4.9 

-3.3 

17.5 

11 

196 

4 

19.2 

.0 

3.9 

20.5 

11 

180 

5 

-.5 

3.1 

-4.4 

7.7 

35 

265 

6 

2.7 

5.5 

-3.3 

5.9 

34 

242 
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Figure 1.- X-Wlng model in 40- by 80-Foot Wind Tunnel. 


PNEUMATIC DUCTS 



Figure 2.- Circulation control airfoil. 






Figure 4 .- Instrumentation for data recording 
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Figure 6.- Sound level as a function of 











VELOCITY « 90 knots 



90 knots » microphone 






120 knots* microphone 





VELOCITY- 120 knots 



Figure 6.— Concluded. 
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Figure 8.- Sound level as a function of CLR/o 
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(b) Microphone 



VELOCITY = 60 knots 
130 "I Wfip = 0.47 
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Figure 10.- One-third octave spectra as a function of 





Figure 10.- Continued 





Figure 10. - Continued 
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Figure 11.- Continued 

















Figure 11.** Continued 















(«) V - 120 knots. - 

Figure 11.- Continued 



ORIGINAL PAGE IS 
OP POOR QUALITY 




